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PROBLEM TO BE SOLVED: To provide an analog output circuit in which offset 
voltage can be completely compensated, which has a small layout area and in 
which an oscillation state is not generated and input potential does not change. 
SOLUTION: First, only switches 3, 32, 33 and 35 are turned on, the electric 



charge of a capacitor 36 is eliminated and a capacitor 37 is charged to an input 
potential VIN. Next, only switches 3, 32, 34 and 35 are turned on, and the 
capacitor 36 is charged to the offset voltage Vof of a differential amplifier 31 . 
Then, only switches 2, 4 and 33 are turned on, and potential VIN being the same 
as the input potential is outputted. The offset voltage Vof can be canceled 
completely regardless of the ratio of capacitance values of the capacitors 36 and 
37. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the analog output circuit which outputs the same potential as the 
inputted analog potential. The differential amplifier containing the 1st input 
terminal, 2nd input terminal, and output terminal, The 1st capacitor for holding 
the offset voltage of said differential amplifier, While giving reference potential to 
the 2nd capacitor for holding the inputted analog potential, and said 1st input 
terminal of said differential amplifier, said output terminal and said 2nd input 
terminal are connected. The 1st change-over circuit for making the potential 
which added the offset voltage of said differential amplifier to said reference 
potential output to said differential amplifier, The potential which added said 
offset voltage to said reference potential outputted from said differential amplifier 
The 2nd change-over circuit for [ of said 1st capacitor ] giving said reference 
potential to the another side electrode, and making it charge, while giving an 
electrode on the other hand, And while connecting to said the 2nd input terminal 
and said output terminal of said differential amplifier said the 1st one side 
electrode and another side electrode of a capacitor which were charged using 
said 1st and 2nd change-over circuits, respectively The analog output circuit 
which gives the analog potential held at said 2nd capacitor to said 1st input 
terminal of said differential amplifier, and is equipped with the 3rd change-over 
circuit for making the same potential as said analog potential output to said 
differential amplifier. 

[Claim 2] Furthermore, an analog output circuit [ equipped with the 4th change- 
over circuit for connecting and making inter-electrode / of said 1 st capacitor / 



discharge, before making said 1st capacitor charge using said 1st and 2nd 
change-over circuits ] according to claim 1. 

[Claim 3] Furthermore, the analog output circuit according to claim 1 or 2 which 
the analog potential as which the terminal was inputted on the other hand is 
received, it connects with an electrode on the other hand, the another side 
terminal flows while [ capacitor / said / 2nd ] having charged said 1st capacitor 
using said 1st and 2nd change-over circuits, and is equipped with the 1st 
switching element for making said analog potential hold to said 2nd capacitor. 
[Claim 4] Furthermore, an analog output circuit given in either of claim 1 to claims 
3 which a terminal is connected to said output terminal of said differential 
amplifier on the other hand, and the another side terminal is connected to a load 
circuit, and are equipped with the 2nd switching element which flows at the 
period when the same potential as said analog potential is outputted from said 
differential amplifier. 

[Claim 5] Furthermore, an analog output circuit [ equipped with the charge-and- 
discharge circuit for giving the potential beforehand set to said load circuit at the 
period before it connects with the another side terminal of said 2nd switching 
element and said 2nd switching element flows ] according to claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the analog output 
circuit which outputs the same potential as the inputted analog potential about an 
analog output circuit. 
[0002] 

[Description of the Prior Art] Drawing 13 is the circuit diagram showing the 
configuration of the conventional differential amplifier 20. In drawing 13 , this 
differential amplifier 20 contains a constant current source 21 , P channel MOS 
transistors 22 and 23, and resistance elements 24 and 25. P channel MOS 
transistors 22 and 23 are the same sizes, and resistance elements 24 and 25 
have the same resistance. 

[0003] A constant current source 21 is connected between Rhine of the 1st 
power-source potential VCC, and a node N21. P channel MOS transistor 22 is 
connected among nodes N21 and N22, and the gate is connected to inversed 
input terminal 20a. P channel MOS transistor 23 is connected among nodes N21 
and N23, and the gate is connected to non-inversed input terminal 20b. 
Resistance elements 24 and 25 are connected between nodes N22 and N23 and 
Rhine of the 2nd power-source potential VSS, respectively. 
[0004] The output current lb of a constant current source 21 is shunted toward P 
channel MOS transistors 22 and 23. When the potential VIN1 of input terminal 
20a and the potential VIN2 of input terminal 20b are the same, the current Ib1 
which flows to P channel MOS transistor 22, and the current Ib2 which flows to P 
channel MOS transistor 23 become the same, and the potential VOUT1 of a 
node N22 and the potential VOUT2 of a node N23 become the same. Therefore, 
output voltage VOUT=VOUT1-VOUT2 of the differential amplifier 20 is set to 0 
(V). 

[0005] Moreover, when the input potential VIN1 is lower than the input potential 



VIN2, Ib1 becomes larger than Ib2, and VOUT1 becomes high rather than 
VOUT2. Therefore, output voltage VOUT turns into a forward electrical potential 
difference. Moreover, when the input potential VIN1 is higher than the input 
potential VIN2, Ib1 becomes smaller than Ib2, and VOUT1 becomes low rather 
than VOUT2. Therefore, output voltage VOUT turns into a negative electrical 
potential difference. This output voltage VOUT turns into an electrical potential 
difference which amplified input potential difference VIN2-VIN1 . 
[0006] However, in such differential amplifier 20, even when a difference is in the 
size of P channel MOS transistors 22 and 23, or a difference is in the resistance 
of resistance elements 24 and 25, and the input potentials VIN1 and VIN2 are 
equal, output voltage VOUT is not set to 0 (V). The output voltage at this time is 
called offset voltage. 

[0007] Drawing 14 is the circuit diagram showing the configuration of the voltage 
follower 30 which has an offset voltage compensation function for compensating 
the offset voltage of the differential amplifier. Such an electrical-potential- 
difference follower 30 is indicated by Euro Display'96 (p. 247-250). 
[0008] In drawing 14 , this voltage follower 30 contains the differential amplifier 
31, switches 32-35, capacitors 36 and 37, an input terminal 38, and an output 
terminal 39. Components 32-37 other than differential-amplifier 31 constitute an 
offset voltage compensating network. A switch 32 is connected between output 
terminal 31c of the differential amplifier 31, and inversed input terminal 31a. 
Series connection of the switches 33 and 34 is carried out between output 
terminal 31 c of the differential amplifier 31 , and non-inversed input terminal 31b. 
A switch 35 is connected between an input terminal 38 and non-inversed input 
terminal 31b of the differential amplifier 31. 

[0009] A capacitor 36 is connected between the node between switches 33 and 
34, and inversed input terminal 31a of the differential amplifier 31. A capacitor 36 
has the predetermined capacity value Cof, and holds the offset voltage Vof of the 
differential amplifier 31 as a charge. A capacitor 37 is connected between non- 
inversed input terminal 31b of the differential amplifier 31 , and Rhine of the 2nd 



power-source potential VSS. A capacitor 36 has the predetermined capacity 
calcium and holds the input potential VIN as a charge. Output terminal 31c of the 
differential amplifier 31 is connected to the output terminal 39 of a voltage 
follower 30. 

[0010] Next, actuation of this voltage follower 30 is explained. At step S1, as 
shown in drawing 15 , a switch 35 serves as ON and charge Qa=calcium-VIN for 
the input potential VIN is stored in a capacitor 37. Moreover, switches 32 and 33 
turn on and the charge currently stored in the capacitor 36 is eliminated (reset). 
At step S2, since reset was completed as shown in drawing 16 , switches 33 and 
35 turn off. 

[001 1] At step S3, as shown in drawing 17 , a switch 34 turns on and offset 
voltage Vof is detected. That is, charge deltaQ for offset voltage Vof is stored in a 
capacitor 36, only deltaQ increases, the charge of a capacitor 37 is set to 
Qa+delta Q, and the terminal voltage of a capacitor 37 changes from VIN to VIN'. 
The following formulas are realized at this time. 
[0012] 

[Equation 1] 

|Q a + AQ = C a V 1N ' 
1 AQ = C of V or 

■••Qa=c a v IN '-c of v or =c a v IN 
•••v m ' = v 1N +^v of 

[0013] In step S4, since detection of offset voltage Vof was completed as shown 
in drawing 18 , a switch 34 turns off. At step S5, as shown in drawing 19 , a 
switch 32 turns off and it will be in a standby condition. At step S6, as shown in 
drawing 20 , a switch 33 turns on, the detected offset voltage Vof is fed back to 
inversed input terminal 31 a of the differential amplifier 31 , and the output voltage 
VOUT of a voltage follower 30 declines by offset voltage Vof. At this time, the 
output voltage VOUT of a voltage follower 30 is expressed with the following 
formula. 
[0014] 



[Equation 2] 

V OU T = V IN ' + V of -V of 

= v IN+ ^v nf 

[0015] Therefore, offset voltage is reduced by Cof/calcium times in this voltage 

follower 30. 

[0016] 

[Problem(s) to be Solved by the Invention] However, in the conventional voltage 
follower 30, since capacity value calcium of a capacitor 37 needed to be enough 
enlarged compared with the capacity value Cof of a capacitor 36 in order to make 
effect of offset voltage Vof small, the electrode surface product of a capacitor 37 
needed to be enlarged enough, and there was a problem that layout area 
became large. 

[0017] Since output terminal 31c and non-inversed input terminal 31b of the 
differential amplifier 31 are connected through a capacitor 36 when detecting 
offset voltage Vof (step S3), an oscillation condition arises depending on the 
frequency characteristics of the differential amplifier 31, or the magnitude of 
offset voltage Vof, and it becomes impossible moreover, to detect offset voltage 
Vof correctly. Drawing 21 is the wave form chart showing the square wave 
response of the conventional voltage follower 30. It turns out that an oscillation 
condition arises from this drawing in step S3, and an electrical potential 
difference VIN and VOUT change a lot. 

[0018] Moreover, since capacitors 36 and 37 were connected when detecting 
offset voltage Vof (step S3), there was a problem that the input potential VIN will 
change with migration of a charge a lot. 

[0019] Without using a single crystal silicon transistor, these problems become 
remarkable especially, when the differential amplifier 31 is constituted using 
powerless transistors, such as an amorphous silicon transistor and a polish recon 
transistor. 

[0020] Moreover, in the conventional voltage follower 30, there was also a 



problem that input potential could not be correctly latched by the feed through 
which originates in the parasitic capacitance of a component etc. and is produced 
in the case of switching. 

[0021] So, the main purpose of this invention is offering the analog output circuit 
where offset voltage's can be compensated completely, layout area's is small, an 
oscillation condition's does not occur, and input potential's does not change. 
[0022] 

[Means for Solving the Problem] The differential amplifier which the analog 
output circuit concerning this invention is an analog output circuit which outputs 
the same potential as the inputted analog potential, and contains the 1st input 
terminal, 2nd input terminal, and output terminal, The 1 st capacitor for holding 
the offset voltage of the differential amplifier, While giving reference potential to 
the 1st input terminal of the differential amplifier, an output terminal and the 2nd 
input terminal are connected with the 2nd capacitor for holding the inputted 
analog potential. The 1st change-over circuit for making the potential which 
added the offset voltage of the differential amplifier to reference potential output 
to the differential amplifier, The potential which added offset voltage to the 
reference potential outputted from the differential amplifier The 2nd change-over 
circuit for [ of the 1 st capacitor ] giving reference potential to the another side 
electrode, and making it charge, while giving an electrode on the other hand, 
While connecting to the 2nd input terminal and output terminal of the differential 
amplifier the 1st one side electrode and another side electrode of a capacitor 
which were charged using the 1st and 2nd change-over circuits, respectively The 
analog potential held at the 2nd capacitor is given to the 1 st input terminal of the 
differential amplifier, and it has the 3rd change-over circuit for making the same 
potential as analog potential output to the differential amplifier. 
[0023] Preferably, further, before making the 1st capacitor charge using the 1st 
and 2nd change-over circuits, the 4th change-over circuit for connecting and 
making inter-electrode [ of the 1st capacitor] discharge is prepared. 
[0024] Moreover, the analog potential as which the terminal was inputted on the 



other hand is received, preferably, further, on the other hand, it connects with an 
electrode, the another side terminal flows, while [ capacitor / 2nd ] having 
charged the 1st capacitor using the 1st and 2nd change-over circuits, and the 1st 
switching element for making analog potential hold to the 2nd capacitor is 
prepared. 

[0025] Moreover, preferably, on the other hand, a terminal is connected to the 
output terminal of the differential amplifier, the another side terminal is connected 
to a load circuit, and the 2nd switching element which flows at the period when 
the same potential as analog potential is outputted from the differential amplifier 
is prepared further. 

[0026] Moreover, preferably, it connects with the another side terminal of the 2nd 
switching element, and the charge-and-discharge circuit for giving the potential 
defined beforehand is further established in a load circuit at the period before the 
2nd switching element flows. 
[0027] 

[Embodiment of the Invention] [Gestalt 1 of operation] drawing 1 is the circuit 
diagram showing the configuration of the voltage follower 1 by the gestalt 1 of 
implementation of this invention, and is drawing contrasted with drawing 14 . 
[0028] The points that this voltage follower 1 differs from the voltage follower 30 
of drawing 14 with reference to drawing 1 are the point that switches 2-4 are 
added, and a point that the reference potential VR is introduced. A switch 3 is 
inserted between the one side terminal of a switch 34, and non-inversed input 
terminal 31b of the differential amplifier 31. The node between switches 3 and 34 
is connected to Rhine of the reference potential VR. A switch 2 is inserted 
between the one side electrode of a capacitor 37, and non-inversed input 
terminal 31b of the differential amplifier 31. A switch 4 is inserted between output 
terminal 31 c of the differential amplifier 31 , and the output terminal 39 of a 
voltage follower 1. 

[0029] Drawing 2 is a timing diagram which shows the actuation of a voltage 
follower 1 shown in drawing 1 . Actuation of a voltage follower 1 is explained 



according to this drawing 2 . In the initial state, switches 2, 4, and 33 shall turn on 
and switches 3, 32, 34, and 35 shall turn off. At step S1, as shown in drawing 3 , 
a switch 4 turns off and the load (not shown) connected with the differential 
amplifier 31 at the output terminal 39 is separated electrically. Thereby, it can 
prevent that switches 2-4 and the effect of change-over actuation of 32-35 attain 
to a load. 

[0030] At step S2, as shown in drawing 4 , a switch 2 turns off and a capacitor 37 
and the differential amplifier 31 are separated electrically. With a switch S3, as 
shown in drawing 5 , while the charge which switches 32 and 33 turned on and 
was stored in the capacitor 36 is eliminated (reset), a switch 35 turns on and 
charge of a capacitor 37 is started by the following analog input potential VIN. 
[0031] In step S4, as shown in drawing 6 , while a switch 33 turns off, a switch 34 
turns on, and offset voltage Vof is detected. Since the differential amplifier 31 and 
a load are separated at this time, the responsibility of the differential amplifier 31 
is very good. Moreover, since the reference potential VR is impressed to non- 
inversed input terminal 31b of the differential amplifier 31 , actuation of the 
differential amplifier 31 is stabilized. Therefore, charge deltaQ for offset voltage 
Vof is correctly stored in a capacitor 36 for a short time. Moreover, the terminal 
potential VIN of a capacitor 37 does not change. 

[0032] At step S5, since detection of offset voltage Vof was completed as shown 

in drawing 7 , a switch 34 turns off. At step S6, as shown in drawing 8 , a switch 

32 turns off and the differential amplifier 31 is made open-loop. 

[0033] At step S7, as shown in drawing 9 , a switch 33 turns on, the detected 

offset voltage Vof is fed back to inversed input terminal 31a of the differential 

amplifier 31, and the potential of output terminal 31c of the differential amplifier 

31 falls by offset voltage Vof. That is, the potential of output terminal 31c of the 

differential amplifier 31 turns into the reference potential VR. Therefore, in this 

voltage follower 1 , offset voltage Vof can be canceled completely theoretically, 

without being based on the capacity value of capacitors 36 and 37. 

[0034] At step S8, as shown in drawing 10 , switches 3 and 35 turn off and it will 



be in a standby condition. In step S9, as shown in drawing 1 1 , switches 2 and 4 
turn on and the input potential VIN held at the capacitor 7 is inputted into non- 
inversed input terminal 31b of the differential amplifier 31 . Since the offset 
voltage Vof held in the differential amplifier 31 at the capacitor 36 is added to 
output voltage VOUT and it is made to feed back to inversed input terminal 31a, 
the output voltage VOUT of the differential amplifier 31 turns into input voltage 
and the same electrical potential difference VIN. 

[0035] With the gestalt 1 of this operation, since the reference potential VR is 
referred to with reference to the potential VIN of (step S4) and a capacitor 37 
when detecting offset voltage Vof, the potential VIN of a capacitor 37 does not 
change. Moreover, since non-inversed input terminal 31b of the differential 
amplifier 31 is fixed to the reference potential VR, an oscillation condition does 
not arise like before. Moreover, since offset voltage Vof can be canceled 
completely theoretically, without being based on the capacity value of capacitors 
36 and 37, it is not necessary to enlarge, the capacity value, i.e., the electrode 
surface product, of a capacitor 37, and layout area is small and ends. 
[0036] The voltage follower 1 shown by [gestalt 2 of operation] drawing 1 - 
drawing 1 1 is used as an analog output circuit for driving the scanning line of a 
liquid crystal panel. In order to attain low cost-ization of equipment, to form an 
analog output circuit with an amorphous silicon transistor or a polish recon 
transistor instead of a single crystal transistor is tried, but since the analog output 
circuit formed with the amorphous silicon transistor or the polish recon transistor 
has bad responsibility, it has the problem that a scan time becomes long. This 
problem is solved with the gestalt 2 of this operation. 

[0037] Drawing 12 is the circuit block diagram showing the configuration of the 
analog output circuit 10 by the gestalt 2 of implementation of this invention. The 
point that this analog output circuit 10 differs from the voltage follower 1 of 
drawing 1 with reference to drawing 12 is a point that the switch 1 1 and the 
charge-and-discharge circuit 12 are added. A switch 1 1 is connected between an 
output terminal 39 and the output node of the charge-and-discharge circuit 12. 



[0038] A switch 1 1 is turned off at the period which turns on at the period when 
the switch 4 is turned off, and the switch 4 turns on. The charge-and-discharge 
circuit 1 2 minds [ when the switch 4 is turned off ] a switch 1 1 , and charges / 
discharges in a load, i.e., the scanning line, at the level near target level. The 
voltage follower containing the differential amplifier 31 tunes the scanning line 
finely on target level. Thereby, the scanning line can be driven quickly and 
correctly and shortening of a scan time can be attained. 
[0039] In addition, it should be thought that the gestalt of the operation indicated 
this time is [ no ] instantiation at points, and restrictive. The range of this 
invention is shown by the above-mentioned not explanation but claim, and it is 
meant that all modification in a claim, equal semantics, and within the limits is 
included. 
[0040] 

[Effect of the Invention] as mentioned above, in the analog output circuit 
concerning this invention While giving reference potential to the 1st input terminal 
of the differential amplifier, an output terminal and the 2nd input terminal are 
connected with the differential amplifier and the 1st and 2nd capacitors. The 1st 
change-over circuit for making the potential which added the offset voltage of the 
differential amplifier to reference potential output to the differential amplifier, The 
potential which added offset voltage to the reference potential outputted from the 
differential amplifier The 2nd change-over circuit for [ of the 1 st capacitor ] giving 
reference potential to the another side electrode, and making it charge, while 
giving an electrode on the other hand, While connecting to the 2nd input terminal 
and output terminal of the differential amplifier the 1st one side electrode and 
another side electrode of a capacitor which were charged using the 1st and 2nd 
change-over circuits, respectively The analog potential held at the 2nd capacitor 
is given to the 1st input terminal of the differential amplifier, and the 3rd change- 
over circuit for making the same potential as analog potential output to the 
differential amplifier is prepared. Therefore, regardless of the capacity value of 
the 1st and 2nd capacitors, offset voltage is completely cancellable. Therefore, it 



is small, the 2nd capacity value, i.e., electrode surface product, of a capacitor, 
and it ends, and layout area is small and ends. Moreover, since reference 
potential is used without using the input analog potential held at the 2nd 
capacitor even when making the 1st capacitor charge, input analog potential 
does not change. Moreover, since the 1st input terminal of the differential 
amplifier is fixed to reference potential at this time, an oscillation condition does 
not arise. 

[0041] Preferably, further, before making the 1st capacitor charge using the 1st 
and 2nd change-over circuits, the 4th change-over circuit for connecting and 
making inter-electrode [ of the 1st capacitor ] discharge is prepared. In this case, 
since the residual charge of the 1st capacitor is removable, offset voltage is 
correctly detectable. 

[0042] Moreover, the analog potential as which the terminal was inputted on the 
other hand is received, preferably, further, on the other hand, it connects with an 
electrode, the another side terminal flows, while [ capacitor / 2nd ] having 
charged the 1st capacitor using the 1st and 2nd change-over circuits, and the 1st 
switching element for making analog potential hold to the 2nd capacitor is 
prepared. In this case, while having detected offset voltage, input analog 
potential can be made to hold to the 2nd capacitor. 

[0043] Moreover, preferably, on the other hand, a terminal is connected to the 
output terminal of the differential amplifier, the another side terminal is connected 
to a load circuit, and the 2nd switching element which flows at the period when 
the same potential as analog potential is outputted from the differential amplifier 
is prepared further. In this case, while having detected offset voltage, between 
the output terminal of the differential amplifier and load circuits can be 
intercepted, and it can prevent that the differential amplifier and a load circuit do 
a bad influence mutually. 

[0044] Moreover, preferably, it connects with the another side terminal of the 2nd 
switching element, and the charge-and-discharge circuit for giving the potential 
defined beforehand is established in a load circuit at the period before the 2nd 



switching element flows. In this case, the burden of the differential amplifier can 
be made light and a load circuit can be made to drive quickly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the configuration of the voltage 
follower by the gestalt 1 of implementation of this invention. 
[Drawing 2] It is the timing diagram which shows the actuation of a voltage 
follower shown in drawing 1 . 

[Drawing 3] It is a circuit diagram for explaining the actuation of a voltage follower 
shown in drawing 1 . 

[Drawing 4] They are other circuit diagrams for explaining the actuation of a 
voltage follower shown in drawing 1 . 

[Drawing 5] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 1 . 

[Drawing 6] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 1 . 

[Drawing 7] It is the circuit diagram of further others for explaining the actuation 



of a voltage follower shown in drawing 1 . 

[Drawing 8] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 1 . 

[Drawing 9] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 1 . 

[Drawing 10] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 1 . 

[Drawing 1 1] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 1 . 

[Drawing 12] It is the circuit block diagram showing the configuration of the 
analog output circuit by the gestalt 2 of implementation of this invention. 
[Drawing 1 3] It is the circuit diagram showing the configuration of the 
conventional differential amplifier. 

[Drawing 14] It is the circuit diagram showing the configuration of the 
conventional voltage follower. 

[Drawing 15] It is a circuit diagram for explaining the actuation of a voltage 
follower shown in drawing 14 . 

[Drawing 16] They are other circuit diagrams for explaining the actuation of a 
voltage follower shown in drawing 14 . 

[Drawing 17] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 14 . 

[Drawing 1 8] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 14 . 

[Drawing 1 9] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 14 . 

[Drawing 20] It is the circuit diagram of further others for explaining the actuation 
of a voltage follower shown in drawing 14 . 

[Drawing 21] It is drawing for explaining the trouble of a voltage follower shown in 
drawing 14 . 

[Description of Notations] 



1 30 A voltage follower, 2-4, 11, 32-35 A switch, 12 20 A charge-and-discharge 
circuit, 31 The differential amplifier, 21 22 A constant current source, 23 24 A P 
channel MOS transistor, 25 36 A resistance element, 37 A capacitor, 38 An input 
terminal, 39 Output terminal. 



[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




vss 



[Drawing 3] 




[Drawing 2] 




*7 


rn 


,7 


; *> 
1 * 7 


n 


I 






L 


*7 


TT 


*7 


*> 


iLiU 


*> 


;; *7 


n 


*7 


e*Ji — - 



[Drawing 4] 

S2 (**/t->*«J»mLO VR 



[Drawing 5] 

S3 CJ-bv I-) 



Vim +OaL 

vss 

[Drawing 14] 



Vfl 31b- 



34 ^33 



[Drawing 15] 

S1 (iJ-b-y b) 



^37 



[Drawing 6] 
S4 uy-b-j Ktttfe) 



Vin +QaL 



-0- 34 



Vci{: 



+ Jf VFI+Vpf VOUT 



^37 



[Drawing 7] 

S5 (*7-b-y ^tt*»7) 



"9" v^34 

J TO 



3 +Qaf 



v<n{: 



-o >o — , 



VRWoi vout 



[Drawing 8] 

S6 (*-7>Jt-7> 



Vin tQaL 



+ Jf VR+Vol VOUT 



[Drawing 9] 




[Drawing 10] 




[Drawing 17] 



S3 (t7t7 s&aj) 



Vin +Qa+AQ_ 



[Drawing 18] 

S4 tt7t-j MSttillST) 



Vo){ = 



AH 



^37 

vss 



[Drawing 19] 

S5 (2*>/W> 



36 



+Qa+AQ _ 



[Drawing 20] 

S6 (7-f- K/<-V?) 



Vol{ = 



31 b-^ 



[Translation done.] 



wnxmmif (jp) (12) Hi It & < A > (iDmmmmm 

#1^2001-326545 
(P2001- 326545 A) 
(43)&MB ^msmm22\Hm\. 11.22) 



(51) IntCl. 7 HUWIW FI 

H 0 3 F 3/34 H 0 3 F 3/34 B 5 J 0 6 6 

3/45 3/45 Z 5 J 0 9 1 



t£M$ fff&BO&S OL (4 10H) 





# SB2000 - 144347( P2000 - 144347) 


(7DHJHA 


000006013 


(22)m«B 
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(74)ft«A 


100064746 








#bi± «iA Amis W4*) 








ft*HKIt< 



(54) B8iH©«j»3 T^D^ffl*©® 



(57) [gft] 

im&=£ffl &-?A4v1-3, 32, 33, 3 5C0& 

37 it xtimiv^zftm-h. mzx4 v 

*3, 32, 34, 3 5<0»**y5-a-C^f^^^3 
6^1«3 1^7-k>yb«JEV of fc?WtS. 
»;tX^7f2, 4, 3 3 0^&^y$-ttTA*mfifc 

^tmfiv IH ^m*-rs„ ^^^^^3 6, 37^* 
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Xts § hfcTi-x3?m&*&&tZt:#>e>m 2 m W 
is*. 

htbUzmi&^Ttmzm^x^m-t?tW:Wi 
misiiiiiiB^^ t mt\ $hKmtmmnmzmtt7 

i a x 2 mmmzm^xiznztLtz-fmdm 1 « 

»m*g^^ mia® 2 ^ a**? # j ^'miaaj^^«# 
iHrfstfctt, friBm2odf^^^^t^§ix^7 
i-v?wiL*msmmmcr)mem 1 <oa*«? t^- 

mm. 

i§4 OtJJM&^fli 5 , If *il 1 lZim<VT±n?ft 

mm, 

[ msm 3 ] § tty zn-imHtKft § *ut r 

Miami & xvm2mmmm 
im^xmmi^^^fit^mLx^mitzmw. 

± tinmm2 iztmcoT-rnyftmm, 

[ m$m ] $ t> iz , ^-tj^ # friBUKiiMii^ 

g^3*u ffianiJjmii^^itriBr^n^mfii: isi t 
me^Ti znx \^ms\izmmri>m 2^x4 > y *y 

?"Sff £ fix. !> . ft *II 1 ^ t If *II 3 <Z> WfttfpfcfE 

m^n-^^mm. 

[mmM5 ] § tty MfBH2 0X^ y^y^'Sti^ 

ffi^STOSMS^y fulBH2cW ■y^y^'SH^S 

m-immmizmikmmmz^ib^tb t>tuznm 



[0001] 
[0002] 

im&ymi hi 3 a. «*^^»jm^2 o^« 
?t7Ftmmmx% t . 0 1 3 tt> v . z. <nmmm 

20(i. S«bSS2 1. Pft*/l/MOSb7^^ 
2 2, 23ti£VWmT2 4, 2 5£-&tf. P^r* 

)iuo s h 5 y yx 9 2 2 k 2 3 an tyM xt*£> 0 , 
gmsff 2 4 h 2 sa^tgftfi^-f i,, 
[0003] sx^M2 ia. mimiJimfivcco^ 
yfcy-HN2 1 1 torsi tfi^§^ii»o p^*;hm 

OSl7yy'X^22ll /-HN2 1fcN2 2<0|BIt 
SSRSfl, ^oy-HiR!SA^S^2 0amfi$fl 
So Pf-+*;H«OS bxyy'X^23ii, 7-KN2 

1 1 n 2 3 emizwmzii. tioy-hmmmxm 
T-2 0bizim$hh> mmi L 2A, 25a. *ti? 

n.y-KN2 2, N2 3^2iSHiVSS«5^y 

[0004] s«MiS2 1 totB^tt^ 1 b a. 

/PMO S b 7 yyX^ 2 2 i: 2 3 CM^fl^ 0 A^lS 
^ 2 0 aCDm&Viiu tXJ)^2 0 bO«fiV IM2 ttf 

n-Th h ^a , pf ^ *;na osh7yy'xj?22 

I b 1 <t P f-v 0Sh7yyXj?23 
tSEfl.4«SS I b2 fc 3&*R-t4-5 X J~ Y N 2 2 tome 

v oun £7— fn 2 3 ^«{£v 0 „ T 2 1 a^M;&£ . t 

H«USfiS2 0^a}^«ffiVoui=VouTi- 

v 0UI2 ao (v) ktzh. 

[ 0 0 0 5 ] ?Mm Itil mMm IN 2 i 0 

tffi^^a. I b i^Ib2 iDkAM&O. V 0DI itf 
V 0UI2 J;D tft<^l> 0 LiZtf-tX. ffi^«j±v 0UT a 
lomj±fc^l. 0 i^y A^mfiv IN1 ^A^«f5V IH2 
iOtiftv^tt. I b i^l b2 i0t/J^<=5r"9. V 
0Dii3& I v 0DI2 J:0«>ffi< ! 5rS. Lfc^T, ffi^€J±v 

ouTam^mjEt^So ;oai^mj±v 0UI a, A^m© 

[00 06 ] LA»L, ;«j;a^ijmK2 0T"a, 
P O S h y y y'X ^ 2 2 t 2 3 coif A Xizm. 

tffo~>tz o . mm^- 2 4 fc 2 5 ^itsfiti^ftsi 
^a. A^mev! H1 1 v IH2 itm u ^ # t t m^mii 
v 0UI ao (v) t^t^vy ;ofc#oti^mj±a, 

[00 07 ] Ell 4a. ^»±Mt§^^7^-y I-€J±£ 

*n i 7 3 0(?jiijfi^i-iijBfH'c*5. ^i^mu 

7tP73 0ll fcfcitiEuro Display '96 (p. 247— 2 

50) tBH^Sfro**. 

[0008] Hl4tfcUT. ;^mj±7^-n730 

a. Mi6mt§^3 l. xyyf3 2-3 5, ^^iy^ 
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36, 37, A^^38, & itf tfttS&H^ 9 

tf. ^»jm^3 lIil^S^3 2-3 71^7^7 h 

3 1 ^^^3 1 c tmjJjfSrf3 1 ah«| 
Xfyf33, 3 4(4. llftiM^ 3 1 Oft 

tjs^ 3 1 c kitBa&jjm? 3 1 b t^iatiwisBH! 

Sill> 0 X^7f3 5ll A.^Sf^3 8>;.li»mfg^3 

1 0#R$kA7jS^ 3 1 b k ffM£.ffl&Ztl& . 

[0 0 0 9] ^y?3 6li, M -y f-3 3 fc 3 4(7) 

PalO 7 - H t HftiMti^ 3 1 OKfcA^^ 31at« 

LXUm-fl. ^f^^3 7lt H»iMtS^3 

*U A7jmftV IN £m^fc LTf«f#-f l>« HSliiK 
3 l«aj^S§^3 1 ci4, mJ±7^ny3 0O^4ffi^ 
3 9KSE«3;h.4. 

[0 0 10] ifctl, Z<7MJ±7tW7 3 OOHrfftZOH 

V IN #«DlIffiQ a = C a ■ V IH Aq|i^5 0 ifc, 74 
■yf3 2, 33^VL, ^^^^3 6t*it*l.T 
I *fc«ffiftf iH* (U-tr'yM £fL&. 7.T>y7°S 2"C 
(4, 016 fcj^-t J: at, U -fe v VlffiTLt&Xxj 
■yf3 3, 3 5^7-fS. 

[00 11] Xf77S3t'il 01 7 fcjj?t.J: 3 fc, 
£ . "f &;b*>^-W^? 3 6 te(i:fr7-fe 7 b«J±V of # 

J±^'V IN ^tV IH ' kmctl. Z<Dk$, WTOi^" 

[0 0 12] 
[141] 

|Q a + AQ = C a V 1N ' 
1 AQ = C of V of 
.-.Q a =C a V IN '-C of V ))r =C a V IN 

[0 0 13] Xf77S4t(l HI 8fc*rf J;3fc, 

Atf^y-tl. Xf77°S5t11 01 9t,Z^i-£o 

X^7f3 2^7UX^W^«it^„ X 
T77S6ttt, 02OtSrf idt, Xf/f3 3i'' 

«tmtfc*7-fevh«£Ev 0f **iawMiS83i 

OE$kA7J^3 lat7^-hVs*y^§ii, *E7* 
n73 0^m7jmj±V OUI ^7^-y h«£EV of 4Wftt 

teTtS. ^^fc#€J±7=rn7 3 0om7jmJ±V 0UI 



[00 14] 
[»2] 

V 0 ur = V IN ' + V of -V of 

= v IN+ ^v of 

[00 15] Lfcs&^T. ;«tlE7tn7 3 0m 
*7-fe>y h€ffi4C 0f /Cj§£ffi«$;fl£ o 
[0016] 

[^«*Liafc-ri>IKM] UpU f£*OHJ±7 

* n v 3 0 Tli . * 7 -fe «y h mil V 0 f <^BW £ /h £ < i~ 

yy3 7^*ffic a ^+^A§<-n>£^%o/sto 
T\ ^Ayy 3 7oHSH3f£ +^A# < 

[oo 17] a*;, ^7t7Mffv of ^mti 

(^•y7S3) . ^»lMtIS3 l(D&J}m?31cb 
^Kte^Jj«?3 1 bA^*;^* 3 6 £^LT^$ 

ti 5 or- - nuntiias 3 1 ojs&s#Sftt** 7 -t mb 

E V 0 f OA § § £ ± -5 T liJHittJnw 1 * t , 
«ffv of ^iE«tztttB'C#=5r<=5rS. 02 1(4, f£*0 
€ffi7 to730 (^©eSSUKSr* iS-tSJBHT* £ . £ 
0)Wpt>AT 77S 3 tfe^-c^mi^t, «J±V 
in, V 0DT ^&<3&fc-f£ ,12: 

[0018] ifc, ^7-fevh«jEEv of *«iaj-tsfc# 

(^T77S3) , ^^^^3 6k3 7^mm^tll 
C0X\ «^fl»(cJ;oTA7J«fiV IN ^A§ <SHfcL 

[0019] ^ft^fsmi. m^ B B H y u ^ y ?- ^ y y 

# i ; y ij n y b y y y'x ^ £ ^cottfficoSt ^7VyX 

?^fflwtii«3 i &«ucfii^^«rfc 

=&£„ 

[00 20 ] ifc, i*Otffi7*n73 0tli m^F 
coS*§*=5: f'tiSH LXAAv &V7'(?M\z^ 1 5 7 
^ - K 1 i o T , Iffit ATimfuS- 7 >y ^ 

[0021] -^tL^it. ;^0^±^i>gwa. ^ 

[0022] 

ffi+J01^«. A7J$ti^r^-n^fifc|5|t€fi^ai7J 
t-ST^n^mTJlMlli&T-fc-oT. mi^ATlS^. ®2 

^A7j^fcj;v"ai7jsifirf&^^ijmKt, mmm 

9k. XJ]£tLtzTtvymiZ$:imi-&tzfo(VM2<r) 
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htth iz&jim^tm 2 nx-nm- 1 zmm 

J±&JnSL^€fi^Si^-v^v^<7)-*m»^i 
5 1 & tf«ft!!Jlft(:#Kifii4itSi3tS 
fcft<7)3&2<7)flJBI[IIg&i:, m&J:tf3&2?)flM[aB&£ 

£ ^iimHIIJiMtmom 2 cOATJ^fc =t E 

tmri-^mmmsmmeom 1 coatj^c^ 

[0 0 2 3] »iL<(4. mi&£vm2<ow 
[0024] tarn L<(4, § tt, *<o-*«w 

A7J § ftfcT-tn ^ffiSSft, -toflfctrSB?* 1 ® 2 CO 
^^^-^ttMgMStU fiSl*3«ttXfiS2^)«J 
^0K^ffll^mi^^y^^^«LTVM»P B 1fcW 

[0 0 2 5] ttziUKli, ^--am-ifi 

ffi^ffi* § tit 1 1 s wm^mm-thm 2^ 7 f 

[0 0 2 6] 4fc#4t<(4, S&2<Z)*>f -yf" 

ym^imm^zmmti. %2<t>xa •y^-yym 
^mwtmmwmzmm^z^m ituzno. 

[0 0 27] 

[ ^bj^hjsc?)^ ] [ HS6o?$g 1 ] H 1 f 4 , I»I 

[00 28] 01 Sr#H§LT, £ fO€J± 7 * n V 1 tm 
14CDMJ±7*VV3 0tm%Z>£n, XA-y^2-A 

X^-y^3(4. 4<7)-*S^i:ll 
ltO#5uf£A7JS^3 1 b t<mizjffi2tl 

h« XA vi-3t 3 4cOP H lcO/-H4. #5$m&VRtf) 
X4" >y^2(i, ^-W^?3 7C0 

-^mStH»±MlgS3 1 0#R1kA7^W3 1 b fctO 

r B i^ff§ni> 0 x^-y^4(4. i!tfe3i^A 

[0 0 2 9] 02(4. Hlt^t^€J±7^07 10t& 

m^9A^^~vxhh, z\aM2\,z%->x . m 



)±7tnyioi#(;ouTlltS„ W^C14, 
XAv^2, 4, 3 3^yL. *-fv?-3, 3 2,3 
4, 3 5^7LTV^i<7)fcf 4. Xf77S IT 
14. H3t^j;5t, X>f7f4^7L, ^ftiMtS 

^3 1 ttivnt®^3 9t l zmmztifzm mt&tt) t 
tmmit,z®mztiz>. mzx^, xa ^2- 

4 , 3 2-35 ^&»ft^##£ ?f fcZUW £ Kit 

[00 30 ] Xr>yTS2T14. 04£5^-± o X 
^•yf2^7L, ^^3 7fcHt&ii?tI^3 1# 

J: d X^yf32, 3 3^yLT^^^V^3 6 

^iiT v>/im?f mm ( U -fe >y h ) Zfih k k l> 

XA >y^3 5^>-LT^T^n^A^W5V IN 
\z£^X*^^y9 31(^W?fm^tih. 
[00 3 1 ] Xx'y7°S4T14, H6t^-f i^t, -X 

3 1 0 If § ftT ^ S f0T\ mimns 3 1 CO 

7Jffi^3 1 bt#BSttfiVR^£pjDttl^C0f\ Utt 

mn^3icoij^i4^s-rSo l^j&^t, ^-^^3? 

3 6(^7^7 h«EV 0f ^C0«^AQ^WP H TC-IE 

[00 32] Xx'y7°S5T14, f%7tZjfrt£otZ.* * 
7*vhmi£V 0f C0ffifttfmTltzC0X\ XA 7f34 

myth, x^rvTsexn. msiz^-txoiz. x 

^yf3 2^t7U ll« 3 1 m-7»V-T 
izZizh* 

[00 33 ] Xf77S7til H9t;^j: d iz, X 
A 7f3 3^> L, tk&ttzTty^'y MgJEV of ^H 
3 1 (OmAJim? 3 1at7^^^§ 
tL. H»tilM^3 lt0ffi7jS^3 1 c comfit 7 ^r-y 
h«EEV of 4Wf(tffiTi-4. -r=5r^*>, li«3 1 
cOffiTl^ 3 1 c comfi(4#^f4v R k % h . Lfc # 
^^«J±7^-n7 1T"(4. »^36, 37 

^t=Sf ^ >-tzfVt& Z. k ifiX% h . 
[0034] 7f -y 7° S 8 T14. H 1 0 fc^fi 3 t . 

T77S9m Ell lt^-tiot, X^-y^2, 4 
7 Wm§tl^A7j€fiV IN ^ 
»iMt§^3 ltO#RKA7jSffi^3 1 bfcTJjSftS. H 
ftiSf&^3 1 T14^^^°y^ 3 6 tffiJ#2^3t^-7-fe>/ 
b«J±V of ?:ai7J«J±V 0UI fcJiS^LTRlKA7jS^ 
3 1 at7 4-K^>?§itl><0T\ ^»)mt§^3 1 CO 

aj7imEv 0UT i4A73mj±i: m tmj±v IN t *s . 
[0035] z^mtmmm 1 Ti4. ^7^ -/ n^jiv 
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com®. Vj o & s oTi±5r < mm&v r zmmt 
w a*, iiiB3 1 

fit j; t>-rnz. wmmMtt?*? \>n£v of z%£nz 

^■^y^}VX'% & C0X\ 3 7 ^Wiffi-f 

[0036] [mm<r>mm2 imi-mn x^ttz-m 

* Oftt? 0 £7^7 r^'JaVh^V^^J 

«i*° >; ay b 5 yy7 rmi&t&zbi&ifrb 

tiX\iitf. 7^)1-7 rXi/V ay Vyy^x^ttzli 

u y u r? y b ? y=jx ? xmmtttz ri-uy&i) m 
fat* ^mmmm2Ti±, z^mmm^n^. 

[ 0 0 3 7 ] 0 1 2 f i , z coWMcommcOBM 2 Iz J: h 
r-tn ?$Xh 1 0 ^SBg *7$tWk7'a «y ? 
■g> 0 Hl2^#s§LT. ;«0T-tn^aj*lll»l 0**H 
ltDtJ±7;rn7 1 tM&S^ii, x>f >yf- 1 1 & Jtf 
1 2 #itin3*rc 4 . *A v f- 1 
Hi. fcWP3 9i:ftft«[IIS&l 2^tii7J/-b*i;<7) 

[0 0 38] *>f Hi, X-f v^-4^7§tLT 

?-fS. SSScmiUKl 2(i, XA ■y^4fM7$tiX^ 

3 1 ^^mj±7 ; rn7(i;, mm^Bm^KMzwm 

[ 0 0 3 9 ] ^ffliatllOMHt^T 
^§ T"fc h . *^B^iEH(i±IE LfciMTIi^ < 

[0040] 

l>fcfcU=ft7l^fcSl2 0A7JS^£®g!U #Efg 

h ft-h^titzmmmz*?^ v h mm tm i 
tzmmm i co*W'?0)-'-jim&£. J 3-z.ib thtz 
^miimmmmm&^ix^m^^:6tz^m2 



ztuzmi^wis? a)-Af mma ± x/mnnm * % 
K^ftMmmmvm 2 v>Axm-&&v&-ftm-\,zm 
mthttuz^ m2m^j^9^z\m^titzT-fu 
ym&^mmmmmm 1 coxtj^z^ix . r 7-n 
^•mfii: isi tme* n»ii«t a* §-^i> /ito^m 3 

2<7)^^^°^^^MfIt|«^<^-7'tv bmJIS:^ 
# X% , m 2 cn^^) i^? ttZ&m titz AtsTi-v y 

m 1 ^7v7jSffi^^#Mitsis-ri>^T-\ saw 

[004 1 ] mi<li. mifei;V'm20tj] 

ico^^rs^^commmmmixjkmz^&fzfrcDm 

i^^<nm^nMiW^X%h^X\ MKJEEtiE 
[0042] 4fcif4L<(i, ^^-TfS^ 

mmmm^xmico^^j^tzytmix^imizm 

ML. m2^^n^9\z7i-uy%\i^\m^htz 
tbcoMKVXA v+yrm=?imi1rt>ti&. z\com^ 
(i, ^7-b>y MtE^tttiiL-C^&ISItA^Ti-n^lI 
fiSrffi2^^^^t;ffi^§^S^i:^T^I» 0 
[0043] L < (i. $ fet, ^^-TfS^ 

mmm^co^mzmm^ti.. tcmzm-ffim 
muzmmztu a«W7tn?iei ^ tm 
amti ztix^z maizmm- & m 2 cox a - y f - y ^ 

[0044] £?zmL<te. m2cr>XA >vj->m? 

<vmyiWi=?t,zmmti. B2coxa ^vym-mm. 
^m\<mmz^M^n\z^im^mzm^H-th 
itwnm^mm^Kh. zcom^a. mum 
mcDMmznK -thzt ¥x% , mmmmM^mm 
s. 

[HI] ZcomimMMnBMUzjL&m&ytvv 

[H2] muz^Ltzmmy^^comm^i-^A 
[H3] ® liz^Lfzn&vtvv com mmm-ft 
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[05] 01t^L^mE7=rnyoft^WJ-rs 

[H6] muz^LKWty*vy<nm&wm-h 

iztbcD § A, fcffiO@g#0T'* !> „ 

[07] 0lfc^UcitJ±7*n7OiJm^»f| ) 
Kibe) § tffiO0£#0T"fe 5 . 

[08] @ 1 t;*Ltl£E7 1 ny^lf Jp|f s 
fc£><7) § ^ tffi«0£#0T"fe 5 . 

[09] 01^Uc€J±7*n7OlW£»f£ 
fcftiO § £> tffiO@S#0T"l) S . 

[010] mi^LtznmytvwMmmm-r 

ht&xntt* tzimmmx% h „ 

[0ii] 01 ^L^mffi^^nv^m^MBj-r 

[012] ; (Dmmmmmm 2 \z x h r-fn ^aj 

[013] «e*«OH»iS1iS<Ofl|«*^tllI»0-C*> 

So 

[014] f£*0«J±7 * nvolftSfcijrf IIIH0-C 



*5. 

[015] 0l4£SUtmJ±:7*n7^lM1^fM 
-fS^iO@^0T-S>l> o 

[016] 014t^L^mJ±7*nyfOij#&f|JHfl 
[017] 0l4tSUtm)±:?*n7^1M^fM 

■r s /y&o $ t \zW) wmzfo h o 

[018] 014^L;tmi±7*n7^1M^fM 

-r § § t Mm mmt-fo s . 

[019] 01 4fc^L/imi±7 ; f nytofj#«J 

[020] miA^zmLtzn&ytu^^mi^tm 

[02 1 ] 01 4te^LfcmjEE7*ny^ffiS££!Ji 
f#f&£ft<D0T*£ o 

1, 3 0 W±7tUV. 2-4, 11, 3 2-3 5 

x^7f, 12 mnim%. 20, 31 M»jm*M 

3s. 2 1 TE'SiSJM, 2 2, 2 3 Pft^MOSh 
5^***, 2 4, 2 5 Wm^-. 3 6, 3 7 

-av^. 3 8 xm=F. 3 9 aj^jss?. 




5r 
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[04] [014] 

S2 (*Wtv*«QtJSL.) V R 3° 
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S8 U*>/W) VR 




[01 1 ] 



S9 (BJJ) VR 




(a 0))01-326545 (P200 1-326 545A) 



[017] 



S3 Uy±"J h«iti) 



Vim +Qa+^ 



1 35 



[018] 
S4 &7-k"J K4Sddfi*T) 



Vof( = 



+Qa+AQ _ 

^-37 



t-^£ 

tfiJi +Qa+ A Q I Vin' 3113-^ 



(72)fgB#& gffl 0^ F^-A(##) 5J066 AA01 AA12 CA13 CA54 CA92 

jfC£i$"f ft H K A^D 1*1— T @ 2 # 3 Z FA18 HA10 HA29 HA38 KAOO 

S1l»5S:£ttft KA05 KA19 MA05 MA23 ND01 

ND11 ND22 ND23 PD02 TA06 

5J091 AA01 AA12 CAB CA54 CA92 

FA18 HA10 HA29 HA38 KAOO 

KA05 KA19 MA05 MA23 TA06 



